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(57) ABSTRACT 

Inlet pipes extend from a collector to the cylinder inlets of 
the internal combustion engine. The inlet pipes are formed 
with mutually facing openings in their adjacent walls. Con- 
trol flaps each have a shaft, which is respectively provided 
with a damping element and is mounted by way of the 
damping elements in a bearing bush. The openings in the 
inlet pipes are selectively closed and opened with the control 
flaps. 

6 Claims, 4 Drawing Sheets 
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INTAKE DEVICE 

CROSS-REFERENCE TO RELATED 
APPLICATION 

This is a continuation of copending International Appli- 5 
cation PCT/DE98/00797, filed Mar. 18, 1998, which desig- 
nated the United States. 

BACKGROUND OF THE INVENTION 

10 

FIELD OF THE INVENTION 

The invention lies in the automotive technology field. 
More specifically, the invention pertains to an intake device 
for an internal combustion engine. The intake device 15 
includes a collector or first manifold, which takes in ambient 
air via an intake connection. Inlet pipes connect the collector 
to inlets into the cylinders of the internal combustion engine 
and are disposed closely adjacent one another in a portion 
between the collector and the cylinders and are formed in 2Q 
their walls with mutually facing, adjacent openings. The 
openings are selectively opened or closed by at least one 
control flap with a shaft controlled by a control device. 

International publication WO 96/07022 discloses an 
intake device which comprises inlet pipes that branch off 25 
from a collector and lead into inlets of cylinders of the 
internal combustion engine. Furthermore, the intake device 
has control flaps, which are respectively arranged in an 
opening between two inlet pipes and are mounted so as to be 
pivotable. If the control flaps are pivoted in such a way that 30 
the openings are closed, the effective length of the inlet 
pipes, that is the length over which the gas column in the 
inlet pipe oscillates, corresponds to the length of the inlet 
pipes from the collector to the inlets of the cylinders. If the 
control flaps are pivoted in such a way that the opening is 35 
opened, the effective length of the inlet pipes corresponds to 
the distance from the opening up to the inlets of the 
cylinders. Depending on measured values of the operating 
variables of the internal combustion engine, one of the two 
effective lengths of the inlet pipes is set. Thus, the charging 40 
of the cylinders can be improved and the maximum torque 
can therefore be increased. 

Bearing collars are provided at the opening against which 
the control flap comes to bear when it is pivoted in such a 
way as to close the opening. 45 

The intake system is a substantial source of engine noise 
and automotive technology is subject to increasingly strin- 
gent statutory provisions which establish the limit values for 
the amplitude of the sound waves produced by motor 
vehicles. 50 

SUMMARY OF THE INVENTION 

It is accordingly an object of the invention to provide an 
intake device for an internal combustion engine which 55 
overcomes the above-mentioned disadvantages of the 
heretofore -known devices and methods of this general type 
and which exhibits reduces noise generation in all operating 
states of the internal combustion engine. 

With the foregoing and other objects in view there is 60 
provided, in accordance with the invention, an intake device 
for an internal combustion engine with a plurality of cylin- 
ders having inlets, comprising: 

a collector taking in ambient air via an intake connection; 

a plurality of inlet pipes extending from the collector to 65 
respective inlets of the cylinders of the internal com- 
bustion engine, the inlet pipes being closely adjacent 
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one another in a portion between the collector and the 
cylinders and being formed with mutually facing open- 
ings in mutually facing walls; 
a controlled control flap formed with a shaft and being 
pivotally disposed to selectively close the facing open- 
ings; and 

a bearing bush supporting the shaft and a separate, annular 
damping element inserted in the bearing bush. 

The objects of the invention are satisfied in that the shaft 
of the control flap is provided with a damping element. The 
damping element is arranged directly on the shaft or else on 
a mating part fitted onto the shaft. Impact produced by the 
shaft knocking against the bearing bush is damped in this 
way. The transmission of noises generated by the knocking 
of the shaft against the bearing bush to the intake device and 
the surroundings of a motor vehicle in which the intake 
device is arranged is additionally damped. A further advan- 
tage is that the damping elements increase the seal-tightness 
of the bearing bush. 

In the alternative, the damping element is fitted into the 
bearing bush. Impact produced by the knocking of the shaft 
against the bearing bush is damped in this way. The trans- 
mission of noise generated by the knocking of the shaft 
against the bearing bush to the intake device and the 
surroundings of a motor vehicle in which the intake device 
is arranged is additionally damped. 

In accordance with an added feature of the invention, the 
damping element is disposed on the shaft. 

In accordance with a preferred embodiment, the damping 
element is formed of elastomer. 

In accordance with an additional feature of the invention, 
first and second sealing hoods are disposed concentrically to 
the shaft at mutually opposite axial ends of the control flap. 
Each of the sealing hoods is open to a side remote from the 
control flap and, on a side towards the control flap they are 
positive-lockingly connected to the control flap. 

In accordance with another feature of the invention, a 
sealing lip is formed at an edge portion of the control flap 
and integrally formed in one piece with the first and second 
sealing hoods. 

In accordance with a further feature of the invention, the 
sealing hoods are each formed with a bead projecting 
beyond the sealing lip. 

In accordance with a concomitant feature of the invention, 
the first and second sealing hoods are formed of elastomer. 

The sealing hoods ensure that the control flap reliably 
closes the opening in a sealed manner in the radial direction 
around the shaft. This also compensates for axial play, with 
the result that production tolerances are compensated and 
reliable functioning of the throttle valve is ensured in a wide 
temperature range with seal- tightness at all times. The 
sealing hood also ensures additional acoustic isolation of the 
control valve from the intake device. 

Other features which are considered as characteristic for 
the invention are set forth in the appended claims. 

Although the invention is illustrated and described herein 
as embodied in intake device, it is nevertheless not intended 
to be limited to the details shown, since various modifica- 
tions and structural changes may be made therein without 
departing from the spirit of the invention and within the 
scope and range of equivalents of the claims. 

The construction and method of operation of the 
invention, however, together with additional objects and 
advantages thereof will be best understood from the follow- 
ing description of specific embodiments when read in con- 
nection with the accompanying drawings. 
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BRIEF DESCRIPTION OF THE DRAWINGS structures and they are, advantageously, designed as a damp- 

. . , ing ring 28, 29. This results in low friction between the 

FIG. 1 is a diagrammatic view of an internal combustion dMnping dements an(J ^ beajing bus|j ^ dampi(jg ring 

engine, consists of an elastomer. 

FIG. 2 is a section of the internal combustion engine taken 5 ^ shaft 23 fe connected l0 a vane 5od 30 in a 

alone the hne II — II' in FIG. 1; i i ■ -ru i i • ■ 

& ' positive-locking manner. The positive-locking connection is 

FIG. 3 is a diagrammatic view of a control flap; effected by embossed lugs 23a, 236. The shaft 23 and the 

FIG. 4 is a partial section of an enlarged detail of the vane body 30 are therefore rigidly connected. In addition, 

control flap taken along a rotational axis of the control flap; the vane body 30 may be formed with several apertures 

FIG. 5 is a further section of an enlarged detail of the 10 which facilitate sealing encapsulation. The vane body 30 is 

control flap; encapsulated with a sealing compound, which is formed in 

FIG. 6 is a section of the internal combustion engine taken such a ^ ^at it forms a sealing lip 37 at the margins of the 

along the line III— III' in FIG. 1 ; ~ control flap, and this sealing hp 37, in the closed state, comes 

m . , , , to bear with a bearing collar of the opening and thus tightly 

FIG. 7 is an enlarged section of a detail of the intake IS doses lhe opening. In addition, the seahng compound forms 

evice ' a first and a second sealing hood 39, 40, which are arranged 

Structurally and functionally identical elements are iden- concentrically to the shaft 23 at the opposite axial ends of the 

tified with the same reference numerals throughout the control flap 20. The sealing hoods 39, 40 are each open to 

figures. me s j de w hi c h is remote from the control flap 20. On the side 

M „ T ^ „ „ „ 20 which faces the control flap, they are connected to the 

DESCRIPTION OF THE PREFERRED control fl m a pos i tive _i ock i ng mannen 

EMBODIMENT inn a u i a t, -i e t u . i n in • 

FIG. 4 shows an enlarged detail of the control flap 20 in 

Referring now to the figures of the drawing in detail and a section along the rotational axis of the control flap. The 

first, particularly, to FIG. 1 thereof, there is seen an intake sealing hood 39 is of conical design. It is made of an elastic 

device 1 of an internal combustion engine. The intake device 25 material, preferably an elastomer. The sealing hood 39 may 

comprises an intake connection 2, in which a throttle valve also advantageously be of parabolic, hemispherical or cylin- 

3 is arranged. A collector 4 communicates with the ambient drical design. 

air via the intake connection 2. Inlet pipes 5, 6, 7, 8 are run FIG. 5 shows an enlarged detail of a preferred embodi- 

from the collector 4 via a second manifold 9 to inlets of the me nt of the control flap 20 in a sectional view along the axis 

cylinders 11, 12, 13, 14. The cylinders 11, 12, 13, 14 are 0 f rotation of the control flap 20. The sealing hood 39 

arranged in an engine block 10. projects beyond the sealing lip 37 in the form of a bead. 

With reference to FIG. 2, the second manifold 9 has FIG. 6 is a sectional representation along a section line 
control flaps 20, 21, 22, which are of elongated design and III — III' of FIG. 1. The control flap 20 is inserted into an 
are mounted so as to be pivotable. Depending on an oper- 35 opening 44 and a first bearing bush 45 and a second bearing 
ating variable such as, for example, a rotational speed N of bush 46. The first and second bearing bushes 45, 46 are 
an engine crankshaft and/or an air mass flow and/or an preferably produced from bronze and are a precise fit with 
inlet-pipe pressure, the control flaps 20, 21, 22 are pivoted respect to the first and second sleeves 24, 25. The control 
between an open position and a closed position. Pertinent fl ap is shown in its open state in FIG. 6. The first and the 
operating states of the internal combustion engine are, for 4Q second seahng hoods 39, 40 are pressed against the first and 
example, engine starting, idling, part load, or full load. the second bearing bushes 45, 46 respectively, but, depend- 
In the open position of the control flaps 20, 21, 22, the ing on the applied pressure, can shift outward on account of 
inlet pipes 5, 6, 7, 8 communicate with one another via the the elasticity. An axial seal of the control flap around the 
openings, so that the effective inlet-pipe length, that is the bearing bush is thus produced with simple means. The axial 
region of continuous flow in the inlet pipe, corresponds to 45 seal ensures that pressure pulsations in the closed state of the 
the distance of the openings from the inlets of the cylinders control flap 20 are not transmitted from the inlet pipe 5 to the 
11, 12, 13, 14. In the closed position of the control flaps, the inlet pipe 6 and vice versa. Furthermore, compensation for 
control flaps close the openings between the inlet pipes 5, 6, axial play with a floating bearing arrangement is effected by 
7, 8, so that the effective length of the inlet pipes corre- the first and second seahng hoods 39, 40. This ensures that 
sponds to the length of the inlet pipes from the collector 4 50 the control flap 20 is mounted centrally in the opening 44 
up to the inlets of the cylinders 11, 12, 13, 14. irrespective of temperature and irrespective of production 
Referring now to FIG. 3, the control flaps 20, 21, 22 are tolerances. Furthermore, the sealing hoods 39, 40 dampen 
of identical construction. The following description is noises caused by vibrations of the internal combustion 
directed to the construction of the control flap 20 as a engine and produced by the first or second bearing bush 45, 
representative example. The control flap 20 has a shaft 23, 55 46 and tne firsl and second sleeves 24, 25 respectively. In 
which is bent at right angles at a free end. As a result, simple addition, the sealing hood 39, 40 greatly dampens an over- 
pivoting between the open position and the closed position A° w noise which is caused by clattering of the control flap 
in the fitted state is possible via a non-illustrated linkage, 20 and pressure differences between the inlet pipes 5, 6. This 
which is driven by an actuator. The actuator is preferably a is an important advantage, since the overflow noise becomes 
pressure capsule or an electric motor. The shaft 23 carries a 60 audible as unpleasant whistling, and increasingly stringent 
first sleeve 24 and a second sleeve 25 at a predetermined statutory provisions which establish the limit values for the 
spacing distance. The first and second sleeves 24, 25 are amplitude of the sound waves produced by a motor vehicle 
made to be a precise fit and serve for mounting in a bearing arc m force- 
bush 45, 46 (FIG. 6). A first and a second damping element FIG. 7 represents an enlarged detail of FIG. 6 in an 
are placed on the shaft 23 in such a way that they come to 65 alternative embodiment of the intake device. The shaft 23 is 
bear with the first sleeve 24 and the second sleeve 25 in the region in which it is mounted in the bearing bush, 
respectively. The damping elements are preferably identical designed to be a precise fit with respect to the bearing bush 
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45. The damping means is designed as damping ring 47, 
which is inserted into a groove 48 of the second bearing bush 
45. 

It will be understood that the vane flap may alternatively 
also be designed with three or four arms. 
We claim: 

1. An intake device for an internal combustion engine 
with a plurality of cylinders having inlets, comprising: 

a collector taking in ambient air via an intake connection; 

a plurality of inlet pipes extending from said collector to 
respective inlets of the cylinders of the internal com- 
bustion engine, said inlet pipes being closely adjacent 
one another in a portion between said collector and the 
cylinders and being formed with mutually facing open- 
ings in mutually facing walls; 

a controlled control flap formed with a shaft and being 
pivotally disposed to selectively close said facing open- 
ings; and 

a bearing bush supporting said shaft and a separate, 
annular damping element inserted in said bearing bush 
and disposed on said shaft. 



2. The intake device according to claim 1, wherein said 
damping element is formed of an elastomes. 

3. The intake device according to claim 1, which further 
comprises first and second sealing hoods disposed conccn- 

5 trically to said shaft at mutually opposite axial ends of said 
control flap, each of said sealing hoods being open to a side 
remote from said control flap and, on a side towards said 
control flap being positive -lockingly connected to said con- 

10 trol flap. 

4. The intake device according to claim 3, which com- 
prises a sealing lip formed at an edge portion of said control 
flap and integrally formed in one piece with said first and 
second sealing hoods. 

5. The intake device according to claim 4, wherein said 
sealing hoods are formed with a bead projecting beyond said 
sealing lip. 

6. The intake device according to claim 3, wherein said 
20 first and second sealing hoods are formed of elastomer. 



15 
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